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BACKGBDUND 

!Qils report is the result of special studies conducted for the 
Coordinating Board - Texas College and University System by Texas ASM 
University. In February of 1966, two research projects were initiated 
which had the following titles: 

(1) !!hs Dsvelopuient of a >5odel System for Master Planning 
in Institutions of Higher Education in 7»^x«.s 

( 2 ) The Developnent of Scientific Techniques for Space 
Management and Utilization in Colleges and Universities 

These projects had the basic objective of examining modem scien- 
tific management techniques and determining specific applications that 
could be utilized in college and university administration. !Ihe results 
of a major portion of the research projects have been published in a five- 
volume series entitled "Guidelines for Planning in Colleges and Universi- 
ties." 

The studies of space management and the need for student informa- 
tion for administrative planning defined the need to focus attention on 
registration procedures and student record systems. Thus a separate and 
specific study was initiated to examine the application of computer tech- 
nology and scientific management techniques to the area of student registra- 
tion and student records. This report will present the results of this study 
and will describe a pilot system that was developed at Texas ASM University. 
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BASIC CONSIDERATIONS 



The basic control over the utilization of teaching facilities 
(classrooics^ laboratories) and faculty resides in the process of sched- 
uling the use of these resources. Two separate steps required in 
this process which are: 

(1) Master Schedule Construction 

(2) Student Sectioning 

The master schedule construction consists of examining faculty re- 
sources, teaching facility resoui-nes, and curriculum requirements and as- 
signing a room, time, and faculty member to each section of every course 
that is to be offered. It can be seen that an almost infinite number of 
choices are available in making this total assignment. The efficient and 
effective utilization of bolii faculty and facilities as well as the abil- 
ity to furnish students with a workable schedule of desired courses is de- 
pendent upon this assignment. 

Student sectioning is liie process of utilizing a master schedule 
of courses and student requests for liiese courses to prepare a class sched- 
ule for each student. !Ihe basic concern here is to maximize the probabil- 
ity that each student can obtain liie courses he has requested and to obtain 
effective utilization of faculty and facilities. 

Master Schedule Construction 

The basic data required to prepare a master schedule of classes 
are discussed as follows: 

Faculty Resources - Each course must be considered and 
the faculty members \Aich are qualified and available to 
each course must be listed. Also teaching load, time 
restrictions, and preferred course assignments must be 
provided for each faculty member. 




4 



Facilities - Each room (classroom or lab) available 
for teaching Mist be listed along with its characteristics 
(number of student stations, special equipment, etc.)- 

Crmrae Requests - An estimated student demand for each 
course must be established. 

Curriculum Requirements - The relationship of each course 
to overall curriculum requirements must be considered. 

Hiis will peimit the establishment of special time configu- 
rations or other specific scheduling requirements. 

The final master schedule should be responsive \aj eOn&tramte ±r- 

posed by the above data and should attempt to achieve the following two 

basic goals: 

(1) Develop a schedule of classes T»diich will maximize the ability 
of the student body to obtain curricular requirements, and 

(2) Provide for efficient utilization of faculty and facilities. 

The total optimization of a master schedule is an extremely difficult task 
due to the dimensionality of the problem. 

Student Se t^-tinning 

A student sectioning program utilizes the course request of the 
student body and master schedule of classes to produce an individual class 
schedule for each student. The master schedule provides the blueprint for 
maximizing the ability of individual students to obtain required courses 
and for obtaining good utilization of facilities and faculty. The student 
sectioning program is the means for implementing this blueprint and provides 
the overall control of the scheduling process that is required. 

PBDJBCT SCOPE 

After consideration of the two basic tasks (master schedule con- 
struction and student sectioning) and the application of computer technol- 
ogy, it was determined that the development of a computerized system of 
master schedule construction was beyond the scope of this project. It was 
determined, however, that the development of a computerized system of stu- 
dent registration and sectioning was a feasible objective and that such a 
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system would provide great benefits to those responsible for space utiliza- 
tion, administration, student information, and planning in co]J.eges and uni- 
versities % !Iherefore, the project concentrated on the investigation and de^ 
velopment of a computerized system of student registration, student section 
ing, and student record handling. 

PBDJBCT OBJECTIVES 

Aixer examining the process of registration and sectioning, the fol- 
lowing items were established as objectives of the system development: 

(1) To provide a process which will assure good counseling of 
each student relative to the academic program which he is 
pursuing. 

(2) To provide a system which will maximize the probability that 
a student can obtain the courses which he is requesting. 

(3) To provide a system which will assure good utilization of 
teaching facilities and faculty. 

(4) To provide a system which will promote good administration 
in terms of planning, record maintenance, and information 
reporting. 

(5) To provide a system which will minimize the manual effort 
and time required of students and staff in completing the 
registration process. 

(6) To provide a system which could handle large volumes of 
students within reasonable time limits. 

Ihe system which will be discussed in this report is a result of concerted 

efforts to achieve these objectives* 

PRESENTATION 

The remainder of this report will provide a discussion of an auto- 
mated system of registration and student sectioning. This system was test- 
ed and Implemented at Texas A&M University and conclusions and recommenda- 
tions presented are based upon actual experience with the system. 
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The basic system which was developed conta 5 .ns four major phases 
which are: 

(1) Pre-registration 

(2) Fee Collection eind Schedule Distribution 

(3) Delayed Registration 

(4) Schedule RerJ-sions 

Uiese four phases will be briefly discussed here to develop a concept of 
the total system and developed in detail in later sections of this report. 

PRE-RBGISTRA.nON 

Ihis phase of the system is basically one of data coUection. The 
following information must be collected relative to each student that de- 
sires to register: 

(1) List of courses for which he desires to register 

(2) Fee information providing data from which to prepare a 
fee statement 

This information must be obtained well in advance of the semester. 

The development of course requests for each student introduces an 
opportunity and need for counseling. It was determined that each student 
should report to his major department and secure an approved course request 
from an advisor. Before approving a course request for a student, the ad- 
visor has the opportunity to review his academic progress and to advise him 
relative to his program of studies. 

Once a student obtains an approved course request, he then reports 
to a central office where information that will be necessaiy to the fee as- 
sessment program is collected. This infoimation includes the following: 

(1) Housing Information - University housing or non-university 
housing 

(2) Meal Plan if using laniversity food service facilities 

(3) Parking Requirements and other special requirements 
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After obtaining an approved course request and providing informa- 
tion relative to fee assessment, the student then turns all of these data 
in at a central registration headquarters. !Hiis step completes the pre- 
registration phase. 

FSE COLLECTION AND SCHEDULE DISTRIBUTION 

Once course request infomation is available for all students, 
this ^n^oTTnfltlon is prepared for lT)pn+. +0 s ccmputer sectioning program. 

!Hiis program compares the student requests to a master schedule of classes 
and assigns the student to a section for each course requested. 

After a schedule of classes has been developed for a student, a 
fee statement is then prepared by the computer. !Die program for fee assess- 
ment considers the courses for idilch the student is scheduled, his housing 
and food arrangement, special fees, and any fee exemptions that may be ap- 
plicable in the preparation of the fee statement. 

When the fee statement is completed by the computer, it is printed 
and mailed to the student. As soon as payment for fees is received from a 
student, he is mailed his schedule of classes. !Hiis schedule of classes 
conta 5 .ns the time and location of each course for \diich he is scheduled and 
serves as his permit to enter class. If the schedule requires.no changes, 
then the student has completed his registration. 

DELAYED REGISTRATION 

There will be some students who cannot be present for the pre-reg- 
istration process and must be registered during a delayed registration 
period. This period will be scheduled one week prior to the beginning of 
the semester for which the student is registering. 1116 registration process 
will be the same as for pre-registration with one exception. The exception 
is that the students will pick up their schedules at a central point instead 
of receiving them by mail. 
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SCHEDULE REVISIONS 



It will also be necessary for some students to change their sched- 
ules by adding and/or dropping courses from their initial schedules, ^e 
add and drop process is initiated with the approval of an advisor in the 
student* s major department. If the request to add and/or drop a course is 
approved, information for accomplishing this change is input to the computer 
ana a revised schedule of classes is prepared for the student. 

ODTAL SYSTEM 

The previous material has provided a brief description of each of 

t 

the major phases of the registration operation. It should now be possible 
to visualize the total system. Figure I is provided to assist the under- 
standing of the procedures and logical flow of the system by providing 
graphical presentation. 

Following sections of this report will discuns each of the major 
elements of the system in detail. !Ihe final section will provide an eval- 
uation of the system and summary conclusions. 

i 
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The process of student registration involves a rather massive data 
collection effort, !!Ms phase of the process is veiy vital to a successful 



operation, for complete and accurate student data must he imput to the com- 
puter if the proper output of fee statements and student schedules is to be 

obtained* 



KiSTER SCHEDULE OF CLASSES 

One of the most significant elements of an automated registration 
system is a properly constructed master schedule of classes. The master 
schedule of classes for any given s-:miester or term must be so constructed 
as to satisfy the course and credit requirements prescribed for all students 
in all curricula and at the same time programmed to attempt to optimize util- 
ization of class room and laboratory facilities. In the construction of 
such a master schedule of classes, the effective and efficient use of staff 
time must also be considered* 

In the construction of the master schedule of classes, the Univer- 
sity Scheduling Officer must, of necessity, rely upon departmental sched- 
uling officers to a large degree. In the final analysis, however, the Uni- 
versity Scheduling Officer must make the final decision in those matters 
which might affect the students adversely or those situations which might 
result in poor utilization of staff and/or facilities. The University 
Scheduling Officer has as his responsibility the construction of the mas- 
ter schedule of qlasses from its beginning until its final distribution. 

At the proper time, a communication is sent to the various academic 
departments in the nature of a request for offerings for the succeeding 
semester. Under this procedui»e the departmental scheduling officer is 
given an opportunity to indicate his own i^ans for a schedule of classes 
insofar as his department is concerned. His request includes: (1) course 



zuBiber; (2) nane of instructor designated to teach the course; (3) the 
number of theory and practice sections desired per course; (4) the number 
of students to be admitted to each section of theory and practice in each 
course; (5) the building and rooms desired for meeting of the theory and 
practice of each course and section; and (6) the preferred hours for courses 
and sections to be offered. This complete report is then mailed to the ap- 
propriate dean for his approval or disapproval. The dean, in turn, forwards 
his recomnendation to the University Scheduling Officer. The University 
Scheduling Officer prepares a major pattern schedule for each curricula for 
a given semester. These time patterns or trial schedules are compared with 
the request submitted by various departments and transferred to a sumnary 
sheet showing section by section the time patterns for each individual sec- 
tion. Variations in time patterns requested by deparbnentel representatives 
to those establidied by the University Scheduling Officer are reconciled with 
final authority for deciding the time patterns resting with the University 
Scheduling Officer. Upon completion of the tentative master schedule of 
classes, it is mimeographed and submitted to all deperlments of the Univer- 
sity for review. Minor modifications and adjustments may be made with the 
approval of the University Scheduling Officer. 

At this time the depeurtmental representatives may make classroom and 
laboratory assignments in those areas where they may have some priority. 
Their requests fbr these assignments are returned to the University Schedul- 
ing Officer who checks the assignments and makes additional ones which 
could not be made by the departmental representatives. Upon the completion 
of this scheduling, the schedule is then printed and distributed as needed. 
One copy is submitted to the Data Processing Center in order that the com- 
plete schedule may be key punched for computer input. The computer will 



then be in position to prepare the Schedule of Classes for each Individual 
student after he has selected his courses in consultation with his advisor. 

STQDHIT RBOOHD SYST01 

A basic working tool \diich should be developed prior to entering 
into an autoioated registration system is a computerized student record system. 
Such a system develops and maintains a very complete record on each student. 
!Biis record should be on magnetic tape or disc to facilitate computer util- 
ization of tfLl the infoimation contained on the record. Figure II illus- 
trates the basic data items that should be developed relative to each student 
at Texas i&M. 

At Te]x.as the student record is constructed as soon as a student 
is admitted to the university. Ihis computer file on the student is then 
utilized to receive, maint ain, and distribute information relative to the 
student throughout his stay at the university. When the student graduates, 
pertinent data from this file is transferred to a similar file maintained in 
the Former Students Office. 

When a student is admitted to Texas ASM Universitj^ he is assigned a 
six-digit I. D. number for identification purposes. A social security number 
could be used for Hils purpose also. Basic information on the student is 
then prepared for input to the computer file. An error check system is uti- 
lized to assure that the student I. D. number is correctly recorded on the 
computer file since this will be the means of accessing any given student* s 
file for information. Uhls computerized record of the student body then be- 
comes available for use in many aspects of the registration and student re- 
cord system as will be illustrated in the following discussions. 
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STODHTT I.D. CARD 



Is the requirements for the data collection system were examined, 
it became apparent that some means of automating the data collection was 
highly desirable. The basic objectives of such a ^stem were defined as fol- 
lows: 



(1) Tb eliminate manual collection and manipulation 

( 2 ) Tb provide a highly accurate method of data collection 

The objectives previously stated defined the need for a special type 
of student I.D. card. Since the student I.D. number was the key element re- 
quired to access the student record file and work with student data on the 
computer, an I.D. card \Aich would contain this number in Hollireth foim was 
deemed necessary. ¥lth such an I.D. card in the hands of each student, it 
then became possible to automate the data collection process in a very accurate 
and rapid manner. 

I.D. CARD PREPARATION 

The following steps describe the process that was used to prepare 
the I.D. card: 

( 1 ) The student record (see previous section) is utilized to 
generate a data card of the type illustrated in Figure III. 

This permits an accurate transmission of the student* s I.D. 
number from the computer to a data card. 

( 2 ) The student comes to a central registration headquarters to 
obtain an I.D. card. The data card (prepared in Step l) for 
the student is pulled and placed in a special camera which 
takes a picture of a portion of the data card and the student. 

This picture is developed in approximately one minute, lami- 
nated, and trimmed to form the I.D. card. 

(3) The next step is to punch the student I.D. number into the 
I.D. card. This step is accomplished using the I.B.1I. card 
prepared in step 1, the I.D. card prepared in step 2, and a 
special machine shown in Figure IV. This machine accepts 
the I.6.M. card in one slot and the I.D. card in a second 
slot. The operator can then punch a button causing the 
machine to read the student I.D. number from Ihe data card 
and to automatically punch this number into the student I.D. 
card in Hollireth code. The finished I.D. card which is 
then furnished to the student is shown in Figure V. 
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COUBSE KHIUESTS 



Once a student has obtained an I.D. card, he can then proceed to 
request courses. The course request is completed at the student* s major de- 
partmert. Each department is furnished a packet of cards for every student 
in that department. These cards are prepared by the computer from the stu- 
dent record file. Samples of these cards are illustrated in Figure VI. 

!Ihe following steps are involved in completing the course request 
procedure ; 

(1) Each student reports to his major department and 
requests a card packet. If his records are in order, 
such a packet will be available. If he has changed 
majors and the paper work has not cleared through 
the proper channels, then he will have to clear up 
this recora discrepancy before proceeding further. 

(2) After obtaining a packet, the student then reports to an 
advisor in his department to obtain an approved course 
request card. At this time the advisor can review his 
academic program and progress and give him coimseling 
assistance relative to the courses he will request. 

(3) When a list of desired courses has been developed, a 
master schedule of classes is consulted to determine 
if at least one workable schedule of these classes can 
be obtained. The advisor then lists the courses re- 
quested on the course request card (see Figure VII) 
and signs to indicate his approval of the course re- 
quest. 

( 4 ) 5he student is then given the entire packet of cards 
and is instructed to report to a central registration 
headquarters. 



FEE DJFOIMATrON 

After the student completes the course request procedure at the 
department office, he then reports to a central registration headquarters 
to complete the pre-registration process. Ihe procedure here has two basic 
objectives which are: 

( 1 ) To collect necessary information for assessing the student* s fees. 

( 2 ) Tb check the students* card packets for any errors and to collect 
these packets for future input to the computer. 




FIG VII 
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FIG VIII 



HOUSING CARO 



The steps the student follows in completing this process are as 



follows; 



(1) The student first obtains a housing card (see Figure VIII). 
If the student lives in a university donD, this card will 
contain the dorm name and room number. If the student does 
not live in university housing, he obtains a day student 
card ^diich will indicate this status. 

(2) After obtaining the proper housing card, the student then 
moves to a station which will suinffiarize ail required fee 
information into one card. This procedure requires the 
housing data card, student I.D. card, and a special ma- 
chine which can read the student* s I.D. number from the 
I.D. card and punch this number plus other fee infoima- 
tion into the housing card. 

This machine is shown in Figure II. It accepts the I.D. 
card in one slot, the housing card in another slot, and 
a master information card in a third slot. In addition, 
it has a keyboard for entering special information which 
will vary for each student. 

The student presents his I.D card and housing data card 
to a machine operator. These items plus a master informa- 
tion card are placed into the machine and the student is 
adced for additional fee information such as parking, year- 
book, etc. and this information is entered into a keyboard. 
The operator then presses a button and of the informa- 
tion (student I.D. number and fee data) is punched into 
blank fields on the housing card automatically. This as- 
sures a correct student I.D. number and all fee informa- 
tion has now been punched into one I.B.M. card. 

(3) The student next reports to a check station. The checker 
at this location assures that all necessary information is 
available and in correct form. If everything is in order, 
the student packet is taken up and this step compLetea the 
pre-registration process for the student. 



COMFDTSR IlflPUT 



When a student packet is obtained fi-om a student at the end of the 
pre-registration process, it is then prepared for input to the computer. 
!Hie steps involved here are as follows: 

(1) A pre-punched course card is pulled for each course that 
is listed on the student* s course request card. Tub files 
are used to contain the course cai’ds ar>d desired course 
cards are pulled from these files. 

(2) Ihe card packet next goes to a checking station to assure 
that the course cards match those listed on the course re- 
quest card. 

(3) completed packet containing the course cards, the fee 
data card, and the student information cards is now sent 
to the data processing center. At the data processing 
center, the information will be loaded on to tape for fu- 
ture input to the scheduling and fee assessment programs. 



SPECIAL SCHEDULE RBiUIPiMENTS 

Biere will be some students who must have special consideration in 
the development of their schedules. Examples of groups of students who must 
participate in special activities during the noimal class day are as follows: 

(1) Band students 

(2) Athletes 

(3) Student leaders 

(4) Students who work in the food service 

(5) Students who must work at specific times 

Provisions can be made to provide this special consideration by 
schediiLing **free time". This free time blocks certain hours of the day and 
requires that the computer schedule the course requests at other hours. 

Free time requests are limited to only those students which must 
have special considerations. Requests for this consideration must be justi- 
fied before and approved by the dean’ s office of the college in which the 
student is majoring. 
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The "free time" schedullxig can be attonpted on a trial bas5.s. That 
is, the "free time" requested will be scheduled if possible but if it cannot 
be scheduled, then it will be ignored. If certain "free time" hours must be 
obtained they may be "predetermined" . This is done by subnitting a special 
data card< 
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Aa anyone wbo has taken a trip with a bab 7 can readily verify, 
"packing" just the child isn»t sufficient. The mount of auxiliary equip- 
ment taken as well is sometimes almost staggering. The unpleasant fact is 
also true of a computerized student sectioning system. The computer system 
can be described in terms of its design objectives and the programs neces- 
sary to meet these objectives and the programs necessary to feed and clothe 



it. 

COMPUTER SYSTEM 

Vhile the form of the input data effects H)V the sectionizing algo- 
rithm must be constructed to meet its design objectives, the process of 
supplying the "scheduler" with its input is relatively independent of the 
design objectives. Thus we can logically separate the sectionizing coib- 
puter system into at least four main areas or "phases" : 

(1) Input Preparation Phase 

(2) Scheduling Phase 

(3) Output Phase 

( 4 ) Utility Functions 



INPUT PREPARATION PHASE 

In this section of the report only two of the three main input 
streams will be considered, the master schedule and the student course re- 
quests. The third data stream, mailing addresses and certain fee informa- 
tion, will be discussed in the Fee Calculation Section. 

MASTER SCHEDULE 

Obviously, in order for it to assign students to sections, the com- 
puter must have an "inventory*’ of the sections, or the "master schedule". 

One sequence of programs accepts the master schedule as produced by the 
Registrar' s Office and builds such an inventory, called the Course-Data-File 

or CDF . 
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ill succeeding progi*ain sequences utilize paz*ts or *11 of the CDF 
in meeting their objectives. Thus the scheduler will only use that part 
which contains Infoimation about the times and number of students in each 
section while the print routines are only concerned with where the classes 
are to meet. From the above statement it can correctly be deduced that an 
assumption made by the scheduling ^stem is that fill room conflicts have al- 
ready been resolved. 

STDDSl'T COURSE R3JUEST 

Ihe student course request packet has already been described in 
Section III. This packet contains: 

(1) in assignment (authorization to register) card. 

(2) Course request cards. 

(3) Student information cards. 

(4) A housing card. 

(5) Optional fee information cards. 

Ihe packets are first processed on a I4OI computer to find as many 
handling errors (misplaced cards, blank cards, cards turned upside down, etc. 
as possible and to separate the student information cards from the rest of 
the packet. 

Ihe packets have now been reduced to just the information needed to 
sectionlze the student and to assess fees. They are now input into the auto- 
mated system itself. 

The input preparation program now builds one ” student schedule re- 
quest” record for the packs which have survived a rigorous edit designed to 
validate the consistence and correctness of the request data itself. The 
locations of packets in error are flagged for future recovery and correction 
and the correct student schedule requests are passed to the scheduling phase. 
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SCHEDULING PHASE 



DESIGN OBJECOTES 

As previously mentioned, the objective of the sectionizing algo- 
rithm is to maximize the probability that a student can obtain the courses 
\diich he requires. This objective reduces to the strategy that as many 
sections as possible are to remain open as long as possible. Thus the bal- 
ancing of section loads is the prime constraint. Ihere is a further con- 
straint, however, on the undergraduate student. Since single male under- 
graduates live in university doimitories and pay board, the program is design- 
ed to reserve a lunch hour each day. As will be seen later, these restrictions 
call be relaxed if necessary. 

Sectionizing Algorithm - The actual process of assigning the students 
is perhaps best explained by the use of an example. Assume a' student has re- 
quested the following courses: 

CHEM 303 
E.E. 312 
MATH 204 
PHYS 217 

Ljiring the process of building the Course Data Pile, each course is assigned 
a priority based on the number of sections and the number of contact hours 
that the course required during the week. Because of this priority assign- 
ment, the courses will be assigned in the order shown in Figure X. It can 
also be seen that the sections within each course are in descending order by 

the number of seats remaining in the course. 

!Hie assignment process proceeds by tentatively assigning E.E. 312 
section 500. Section 132 of PHIS 217 is attempted next, but due to the 
lunch hour restriction cannot be assigned. There is no conflict with the 
assignment of section 134, however, so it is tentatively assigned and an 
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COURSE 


SECTION 


SEATS 

LEFT 




MEETING 


TIME 


E E 312 


500 




10 




MWF 


11 










PHYS 217 


132 




20 




MWF 


12 






134 




20 




MWF 


10 






133 




19 




MI^F 


1 
















MATH 204 


131 




60 




MWF 


8 






147 




40 




MWF 


9 






149 




40 




MWF 


8 


F3 




132 




39 




riH 


9 


F4 














CHEM 303 


500 




25 




MW 


8 


F2-5 




237 




25 




MW 


8 


T2-5 




501 




24 




MW 


8 


TH2-5 




502 




23 




TTH 


2 


M8-10 



COURSE DATA BLOCKS 

FIB X 
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I 
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assignment of MA!IH 204 is tried. 

Since there is no conflict with the courses already assigned, sec- 
tion 131 5 >f MATH 204 is tentatively assigned and the process proceeds to 
CHEM 303. There is no section of CHEK 303 which does not conflict with the 
prior assignments, however. The process backs up to the last course as- 
signed and "erases” the tentative assignment and makes a new one. Thus 
MATH 204 section 131 is taken out and section 147 is attempts i. Again there 
is no conflict, so GHEM 303 is again attempted. Now, an assignnent to section 
500 can be made and s^jice this is the last course, all tentativa assignments 
are made permanent. 

There are two important features of the process which should be noted. 
First, unless otherwise directed, the algorithm vdll always attempt an as- 
signment into sections with the greatest number of seats left . Second, if 
necessary, the process will attempt all possible combinations of section as- 
signments before "giving up". 

SPECIAL REQUESTS 

Circumstances do arise when it is necessary to override the section 
balancing aspects of the sectionizing system and specify particular sections 
for one or more courses. In these instances the process assigns those sec- 
tions without checking for conflicts with the rest of the schedule. In this 
way sections of courses, which in fact are in conflict, but in practice will 
either be shifted later or for a particular student the conflict will be 
overlooked, can be "predetermined" and therefore be forced to meet at the 
same time. 

REJECTS 

Unfortunately, there will be schedule requests which cannot be met. 
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These will be one of four types: 

(3.) Hour Conflicts - All times for two or more courses overlap. 

(2) Lunch Hour Conflict - A schedule does not exist which would 
honor the lunch hour constraint. 

(3) Closed Division Reject - A schedule is only possible if the 
student could be scheduled into a closed section. 

(4) Processing Errors - Usually due to predetermining a closed or 
nonexistent section. 

The rejected requests are passed to a program which analyzes the 

cause of the reject. This program will be discussed later in the next sec- 
tion. 

OUTPUT PHASE 

The separation of the output pha-se from the scheduling phase is due 
as much to design considerations as to strictly programming considerations. 
The prime advantage is that the printing of student class schedules the 
assessment of fees (also performed in this phase and discussed later) can 
be deferred as long as necessary. This allows changes to be made to class- 
room locations up until a fairly late date without affecting the student* s 
printed schedule. In this way the system can also be used as a ** simulator** 

to determine the best allocation of sections without having to print sched- 
ules. 

REJECTS 

These schedules which failed to schedule must be located and some 
corrective action must be taken. One part of the scheduling system attempts 
to analyze the cause of the rejection and to indicate the action to be taken. 
Figures Ha and Xlb are two examples of rejected requests and the results of 
the analysis. As it can be seen, all the reject causes are listed, the type 
of conflict is described, and if possible, the particular courses which caused 
the reject are listed. These reports are returned to the student* s advisor 
for the corrective action. 
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SCHEDULE REVISION RUN OF 31/JAN/69 FOR SPRNG 69 0/A 5 

STU NR NAME CLASSf CURB ICULUM S5Q ERROR CONDITION 

686985 FANNIN STEPHEN G l*L A 01490 REQUES'ED CLOSED COURSE 

COURSES REQUESTED- SUBJECT COURSE DIVISION 

ENGL 104 

MGMT 105 

P E 202 

HIST 102 

HATH 102 



THF ERROR CCCU«ED IN THIS REQUEST- INDEX 

0664 



SUBJECT COURSE DIVISION 
HIST 102 



FIG XIA 



SCHEDULE REVISION RUN QF-31/JAN/69 FOR SPRNG 69 O/A 5 

STU NR NAME CLASSt CURRICULUM SEO ERROR CONDITION 

670622 ~ GENSLER PHILIP J R, I EN 01701 HOUR CONFLICT 

COURSES REQUESTED- SUBJECT COURSE DIVISION 

I EN 647 

I EN 681C 

I EN 646 

I EN 685G 

THIS IS THE CONFLICT SET- SUBJ CRS DIV MEETING TIME 

I EN 685G01 TTHll 
I EN 646 01 TlO-1 THlO-1 



FIG XIB 

SCHEDULE REJECTS 




UTTLITT IFUNCnONS 



Ihe great advantage of anj pre-registration ^stem Is that advance 
infonnation about course loads and requirem^mts can be obtained. !Ihis im- 
plies^ however, some means of both obtaining the course loadings modify- 
ing the master schedule. 

in enrollment can be produced at any time which presents the current 
status of the course enrollments. Figure HI is a sample of this report and 
also is an example of section balancing obtainable with the scheduling system. 

Provisions are made to modify the master schedule in almost any way. 
Sections and/or complete courses may be added; sections may be opened, closed, 
or cancelled; meeting places and tirnes may be changed; etc. !Diese changes 
may be carried out at any time, however, they must be made with the under- 
standing that existing schedules mi^t be affected. 
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FEB DATA OOILBCTION 

Prior to the actual assessment of fees by the computer, data relat- 
ing to fees must be obtained from various sources, edited to insure its ac- 
curacy, and combined to form a single data file which may be utilised by the 
fee assessment routines. The following is a discussion of the various kinds 
of data to be included in each fee calculation, the source of the data, its 
method of collection, and the precautions taken to maximize its reliability. 
BASIC FEE STRaCTORE 

The first- source of data to be considered is the University Catalog 
from which the basic fee structure may be obtained. Such items as resident 
and nonresident tuition rates, student activities charges, room and board 
fees, and various use fees are fixed either by state law or university pol- 
icy and are not likely to change frequently. For this reason they are com- 
piled as a part of the fee assessment programs. However, they should be re- 
viewed each semester to keep them current with university policy and thus 
should be easily accessible to the programmer. !Ib satisfy this requirement, 
all fee rates are grouped together in one section of the program and labeled 
appropriately so that they can be readily located. 

STUDENT NAMES AND ADDRESSES 

To facilitate the distribution of printed class schedules and fee 
statements, students* names and addresses are a necessity. A program is 
available which builds a fee address record for each student that has been 
accepted for admission by the imiversity. The initial source of information 
for this record is an already existing student registration data file. 
Students' names and addresses and certain fee data such as state of resi- 
dency and eligibility for exemptions under the Hazelwood Act are extracted 
from this file. 
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SCHOLARSHIPS, CONTRACTS, CREDITS, AND 






PTIONS 



After the fee address file has been constructed other fee data can 
be added to the file- A student may be eligible for an academic or athletic 
scholarship. A governmental agency or industrial firm may contract with the 
laniversity to pay a portion or all of the students fees, or the student may 
be eligible for a special exemption from certain fees. If for any reason a 
student* s fees are to be credited, this information must be gathered from an 
authoritative source prior to the time the student completes the registration 
process. A special optical mark form, illustrated in Figure XIII, was made 
available to the Athletic Department, Scholarship Office, Fiscal Office, and 
Registrar* s Office for gathering this data. After the data has been coded, 
a computer program reads the optical mark foims, checks the validity of the 
coding, and converts the data to punched cards. This data is then used to 
update the fee address file. Simultaneously with each update run a current 
listing is prepared for each of the four offices involved indicating the cur- 
rent status of each student* s fee address record. oMs listing should be 
checked by the departments to insure that all updates have been processed. 

An example of the fee address data listing is show in Figure XIV. 

ACADS^G FEES 

Some fees are directly related to a student* s coursework and there- 
fore cannot be determined until he has completed his course selections. !Hiese 
fees are either associated with an individual course or based upon the total 
number of credit hours for- which the student registers. Included in this 
group are such fees as tuition, laboratory fees, building use fees, and 
student services charges. The data necessary for calculating these fees is 
contained in the class cards and is passed on to the fee assessment routines 
by the class scheduler. 
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FEE EXCEPTIONS. SCHOlAtSHlPS AND CONTRACTS 



STUDENT 


NUMBER 


0 1 2 3 4 


Z. 

2. 

0 

r 

3_ 


5 6 7 ^ 9 


FEE ADJUST! 


AENT CODE 


:0: ^ 2 T 4 


z. 

J- 


5 6 T » r 



-ACTION TO BE TAKEN 
(:niarlt= one )=-■-■ 



ADD::=TD^FItt ■=" ::::r| — 1 ::::: 

=ltEMOVf=== FROM^^ TILE == = : : == = 


=" ""ACCdONl 


NUMBER^^ = ■= = 


:0: iju :0:: =5*:: 




=5= =7=- =B= -4= 

W «* W MW W W 


::: ::::: ::::r 


\OUNr-=^ ="= = *= "= 


:0-- :1:: :2=- =4= 




:-5: .^z =0= 


tcrsr 




...z 



stuobn/ 










INSTRUCTIONS 

use hb. 2 pencil 
jmke.)ieay.y marks ..... 
stay within (hashed fines 



student number, fee cdjustmeht cc^e,' 
AM acti«m to. be tol^n must.. always., 
be coded and marked. 



be sure to write student name on 
Jifie.-providedr- r::- ::"r 



FfE ADJUSTMENT CODES 

FEt. EXCEPTIONS 

"on " nazelwood 

012-5oo.d neighbor ... 

013 h. si scholarship 

:rr:: ::fil4r«On«aHy COr.riirp-; 

015 state orphan 

rr“: ::016~IK>n::«reSldent-; ::: 

017 exempt non— res tuition 
::::: ulT"time STOff"" "=" 



ATHLETIC SCHOLARSHIPS 
=04T"tnc-lvdes bonrcf": 
042 excludes board 



OTHER SCHOLARSHIPS - 030 
"Trhark" alT'fields 



CONTRACTS 

"enter contract code in field 

rfee ad|ustmentr:;f ode.-. 



FIG XIII 

FEE ADJUSTMENT FORM 
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Ffe-rXCEPTI^KS 





VAX? 


perm-no 


HA?ei 


*LEXAMDE*1. RICHARD A 


6P0729 




AlFPRO 


. KFN*J£TM nfal 






ALLDRFOGF. PPPIE M 


6727*^0 




allf»j. 


pamifl J 






ALLFK* 


OFANNA c 


eaBP?^ 




ALl‘=K'. 


ockalo b 


680A^1 




all"n. 


«nwlN E 




H 


ALLfV. 


HERBERT F 


6677«S 




ALLPM, 


'-»ICHAFL DANA 






ALLPN. 


\FIL H 


6A7in 





G-N?!GH H-S COK-Ctk ST-n»PH KON-P^'S 



u 

K’ 

W 

N 

N 

N 

N 



gXMP-NR full-time 



CONTRACTS 



^’A'^r 


PCRM-NO 


CONTRACT-NO 


CALEY. JAVcR ARlA»J 


6S''?50 


1?0 


CAMPBELL. GARY I> 




130 


CA’'PRFLL. GGRPON 


66^53^ 


302 


CANNG^J III. ClAIICF F 


66^152 


133 


r.A\'TRFLL* 0"NAL0 E 




103 


CARL. ncUGLAS M 


S82SA3 


124 


CARLTOM. JAMEC p 


67098^ 


120 


CARNEY JR. RPPFRT R 


670031 


130 


CAOPENTF*'. STEMAPT B 


5R-^?23 


703 


CARREKER. LARRY F 


676457 


307 



scholarships 



NAMF 


perm-no 


scholarship 


AMOUNT 


BIRKELBACH, KAPFN P. 


6379^9 


S774S 


i 50.00 


birkelrach. kapen p 


687949 


573PB 


si5o.no 


BISHOP. LUCY P 


677520 


57324 


S150.00 


BISHOP. ROQEPT FUGENF 


654003 


5700^ 


$ 375*00 


BISHOP* pnHFP'*’ Fur-^NF 


63400B 


57302 


$125*00 


BIZ7AK. JA.vpS E 


676734 


57710 


$125.00 


BLACKHUPST. STEPHEN H 


^56941 


57934 


$?50.00 


RLACKWFLO^P. cnr,cp l 


656276 


57776 


$1*^0. ^0 


BLAIR. OUHLEY W 


666454 


570-^0 


$125.00 


BLAKFNFY JR. THOMAS F 


68733 Q 


57738 


$250.00 



scholarships 



NAME 


PERM-NO 


SCHOLARSHIP 


AMOUNT 


WOOD. JOEL nOK 


667737 


5733 B 


$275.00 


WORLEY. OANNY DALE 


554385 


57451 


$150.00 


WRIGHT. TiAVIO W 


6B2211 


57035 


$200.00 


WURBS. PAIPH ALLEN 


575744 


57388 


$200.00 


WYLI*:. THPIMAG 0 


6BP7|o 


*^7272 


$150*00 


yanta, myleg a 


676144 


*=7745 


$ 50*00 


7fMAN. JAMES EOWAPQ 


6«5610 


575373 


$500.00 


ZIFGLPp. LYM‘4 R 


68649? 


573BB 


$100.00 


7WARTJES. MICHAFL A 


676164 


5723? 


$125.00 



FIG XIV 



FEE ADDRESS DATA LISTING 



STCfDHIT OPTIONS 



Finally there are certain choices which are left to the student that 
will have an effect on the total amount of fees which he must pay. He may 
choose to live off campus or in a dormitory and he may eat off campus or in 
a university dining hall. If he chooses to eat in the dining hall, he must 
also select one of several hoard payment plans. The student may have an auto- 
mohile on campus which requires a parking peimit. If so, he may purchase a 
parking sticker for one semester, two semesters or a full year. 

Any of the fee options idiich the student has are gathered from him 
as a part of the normal registration process. One of the steps which each 
student must complete before his class schedule can be constructed is to re- 
port to a housing station at the registration headquarters. At this station 
the student is given a housing authorization card, an example of which was 
illustrated in Figure VIII. Tlis student who is to reside in a university 
dormitory is given a housing authorization card which is prepunched with the 
dormitory, room number, suid telephone number if applicable. In addition the 
card contains a code which is used by the fee assessnent programs for calcu- 
lating room rent. The student who is to live off campus is given a housing 
authorization card which contains a code indicating that he is a day student 
and no room rent shoiild be charged. Each student then indicates on his hous- 
ing authorization caird the services which he wished to purchase. The student 
must now report to a fee assessor who uses a data recorder to punch the options 
which the student marked into the housing authorization card. At the same 
time the data recorder punches the student' s identification number into the 
card from the student's indentification badge. The housing authorization card 
is then retiimed to the student' s registration packet. The registration pack- 
ets are used as input to the class scheduling program which in turn passes the 
housing authorization cards on to the fee assessment routines. 
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INITIAL FEE ASSESSMENT 



Each student* s fees are Calculated initially utilizing the collec- 
tion of fee data that is availahle at the time the student is scheduled for 
classes by the computer. One of the tasks vhich the fee assessment program 
must perfom is the consolidation of all the fee data for each student. The 
student* s fees may then be calculated and his class schedule and fee state- 
ment printed. Figure IV is a sample class schedule and fee statement. A 
printed voucher is produced for any fees that will be paid by a contract or 
scholarship. Examples of these vouchers are given in Figure IVI. Other 
output pix)duced by the program is a pemanent fee record and a fee summary 
card which may be used to access the fee record. Hie permanent fee record 
contains the information required to re-create the schedules and state- 
ments. Its principle uses are for the revision of fees and the production 
of fee accoTinting records. Bie fee summary card is used to record the pay- 
ment of fees or to revise a student* s fee statement as will be discussed in 
more detail in the following section. 

FEE UPDATE PBDCEDDRES 

A student may select his courses and fee options as much as two 
months in advance of the start of the semester for which he is registering. 
Consequentially his status relative to certain fees may have changed. For 
instance he may have requested to li"’’e in a university dormitory, but has 
since married and now desires to live off campus. !IMs necessitates a re- 
vision of his fee statement. Due to the eculy decisions iidiich a student 
must make in exercising his fee options, it is expected that there will be 
fee revisions. To minimize the effort required in making these revisions 
and also to maintain a fee record for each student, a set of fee updating 
procedures was established. 
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THIS IS AN INVOICE. NOT A SECSIPT FOR FEES PAID. 

You will not be considered enrolled nor will a das schedule be released or room assignment confirmed until 
the fees set out below are fully pak). All refunds and'or adjustments will be made after your arrival on campus 
in acco:dance with published policy. You must return this invoice along with fee payment in y»e enclosed reply 
envelope. Your early reminattce will be appreciated. 

(See reverse side for additional information] 
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SPRING 



A67319 
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001 



5 OAV INST 
PHONE AND 



TEXAS A&MII 



667319 



OORH 


14 




307 


TEL. 845 


cm 


3Yf 




I"tTH8 


CHEM 


324 


357 


3 


MMF9 


CHEM 


328 


340 


3 


M2 


CHEM. 


380 


500 


1 


Ml 


GERM 


103 


127 


3 


MbFll, 


POLS 


206 


230 


3 


M3TTH10 



«F2-5 



15 



10105 

cm 22 (?°“ 

CHEM 228 
CHEN 208 
CHEM 220 
ACAC 123 
HSCl ill 



aiRKELBACH DONALD F 
P U BOX 1738 
COLLEGE STAT:G.‘J. TEXAS 



77860 



- TEXAS A 8i M UNIVERSITY 

STUDE.MT COPY 

NOTE. THIS schedule IS YOUR ADMISSION 
TO CLASS, carry it with you at all times 



SPRING SE^ 



667319 



BIRRE 

OORM 



SPRING 



5 DAY INSTALL 
PHONE AND AIR 



TEXAS A & M UNM 

STUDENT COP> 

FEE RECEIPT 
RETAIN FOR YOUR R 

SPRING SEI' 



f " * — 

667319 



BIRKELBACH CONALO F 



f* 3CHEK 



10105 



OURM 


14 




3C? TEL. 845-6500 






SUBJ. 


CRS. 


SECT. 


cr. 


BLOG. 


ROOM 


CHEM 


317 


500 


2 TTH8 


CHEM 


220 


CHEM 


324 


357 


3 KWF9 


CHEM 


228 


CHEM 


328 


340 


3 M2 KF2-5 


CHEM 


208 


CHEM 


38C 


5C0 


1 Ml 


CHEM 


220 


GERM 


103 


127 


3 MhFll 


ACAC 


123 


POLS 


206 


230 


3 H3TTH10 


MSCI 
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15 



BIRKELBACH DONALD F 
P U BOX 1738 
COLLEGE STATION, TEXAS 



SPRING SEMESTER 1969 



667319 BIRKELBACH DONALD 
DORM lA Sn 



5 DAY INSTALLMENT 
PHONE AND AIR 



77840 



TEXAS A & M UNIVERSITY 

REGISTRAR COPY 



RUN CF JAN. 02 1969 



F M 3CHEM 

TEL. 845-6500 
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TEXAS A & M IJWVERSITY 
FISCAL C-OFY 
FEE RECEIPT 

SPRING SEMESTER 1969 



FEE OESCRIFTION 


AMOUNT 


TUITION 


SO . 00 


STUDENT SERVICE 


30.00 


BUILDING USE FEE 


26.00 


PROPERTY DEPOSIT 




ROOM. BOARD & LAUNDRY 


237.50 


IDENTIFICATION CARD 




SERVICE CHARGE 


l.QO 


LABORATORY FEES 


6.00 


PHYSICAL EDUC. SERVICE 




ROTC UNIFORM HANDLING 




PARKING PERMIT 




STUDENT ACTIVITIES 




Sue-ILIAL 


344.50 


Lhb 6 i>tHULAHSHIP 


IOO«UU 


















TOTAL 


244.50 






v»2 1969 



I 244.50 



FIG XV 



SCHED. NO. 00535 SCHOLARSHIP VOUCHER AUDIT NO 

PERM. NO. 666A5A 
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FEE REVISION 



The peiaianent fee record, which is created for each student at the 
time his class schedule is generated by the computer, contains two sets of 
fee data. !Hie first set of data is the data used to calculate the student's 
initial fees. This data is updated each time the student's fees are altered 
prior to the time his fees are paid. When the student's fees are paid, the 
second set of fee data is made equal to the first. Any fee revision after 
the student pays his initial fees causes the second set of fee data to be 
updated. 

At the time the student's original fee statement was prepared, a fee 
summary card was also produced. This card contains the student's schedule 
number which can be used to access his fee record on the permanent fee file. 
Hie fee summary card also contedns the total amount of the fee statanent. 

If the student' s fees required revision, this card is punched with the re- 
vised fee data using data recording equipment. Hie source of the data being 
punched is a deck of pre-punched master cards, one for every possible fee al- 
teration. As many changes as required may be punched into the fee summary 
card. Hie punched fee summary card is then used as input to the fee update 
program which locates the fee record to be modified and updates the record. 

At the same time an audit listing (Figure XVII) of all transactions is pre- 
pared. If the fee revision is made prior to the payment of the initial fees, 
a revised fee statement is prepared along with a revised fee summary card 
reflecting the new total fees. All revisions after the payment of initial 
fees cause the permanent fee record to be updated, but do not result in c 
new fee statement being prepared. 

Other fee revisions are made necessary by the students adding and/or 

I 

dropping courses after the original schedule and fee statement has been pro- 
duced and the fees paid. During the drop/add procedure any changes in fee 
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data resulting from the dropping or adding of courses are reflected in the 
second set of fee data contained in the student* s permanent fee record. 

After "Uie drop/add period is over these changes are processed along with any 
o'Uier fee changes that have occurred since the original payment of fees to 
produ.;e a single supplemental fee statement. The supplemental fees are cal- 
culated by ta)cing the difference between the fees based on current fee data 
and the fees that were previously paid. Again a fee summary card is produced 
for recording payment or making further fee adjustments. 

PHDCESSING FEE PAYMENTS 

As fee payments are received at the University’ s Fiscal Office, the 
student’ s fee summary card is removed from an unpaid fee file. !Hie total 
fees Tjhl ch are punched and printed on the card are visually compared with 
the amount of payment sulmitted by the student plus any credit which may be 
due him. If ‘Uie amounts are in agreement^ the fee sunmary cards are batched 
until the end of the day. Ihe paid fee statemenos and fee summary cards are 
then totaled and balanced with each other and with the day's receipts. The 
balanced fee summary cards are further audited with a computer tabulating 
program. If all totals are in agreement through this pointy the cards are 
processed by the fee update program to record the payment on the student’ s per- 
manent fee record. Both fee payments and fee adjustments are entered into 
the system by use of the fee summary card. The fee update program recognizes 
a payment card by the fact that there are no fee data adjustments punched in- 
to it. As the payments are processed, the student’s permanent fee record is 
flagged to indicate that payment was made. 

FEE DISTRIBOTION 

One of the main disadvantages of a manual fee assessment system is 
that the fee statements must then be keypunched before they can be processed 
by computer. It may be weeks or even months before all the fees have been 
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keypunched, verified, and are ready to enter the university* s accounting sys- 
tem* Bty using an automated fee assesanent and updating system, all fees may 
be distributed to their various fiscal accounts at the end of the fiscal period 
in idiich they were paid* In addition the need for a fee audit is virtually 
eliminated since all fee assessments are made by the computer* A program is 
available which produces accounting records for all paid fees utilizing the per- 
manent fee file. 

BOARD INSTALMENT PAIMQITS 

At Texas ASM University students who eat in the university* s d in i n g 
hall may choose to pay their board fees for the entire semester or in three 
installments* Before the automated fee system was implemented at ASH, hand 
written receipts were prepared for each inst allm ent payment* In addition to 
the tadc of writing more than 4,000 fee receipts, the keypunching task was 
also very sizable* The automated fee system provides a means of producing 
these receipts automatically and at the same time punc h i n g the receipt cards* 
The permanent fee data file created by the fee assessment program and main- 
tained by the fee updating systan contains all the information needed for the 
calculation and preparation of the receipts* Then as the student pays his 
board installment a receipt is already prepared for him and a fee card is 
available for direct entry into the accounting procedures* 



o 
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LE DISTRIBOTECN 



!Ihe student's Tee assessment and computer schedule of classes are 
printed hy computer at various intervals during the pre— registration period. 

The fee assessments and schedules are then delivered to the Fiscal (Hirsar's) 
Office forsaUing to the student. 

Tlie student's schedule and fee assessment are printed on a 3-part 
fom (Figure IF), the last copy of wJaich has had the schedule blocked out. 

The Fiscal Office mails to the student the last copy \diich contains 
the fee assessment indicating «n (loth academic and other) fees assessed 
during the pre-registration period. Accompanying this assessment is a state- 
ment clearly pointing out that uhen the assessed amoimt is paid, the student 
will be properly registered and a schedule of classes and a paid fee receipt 
(the second copy) vlll be mailed to him. Upon receiving his schedule of 
classes, the student is now prepared to attend the first meetings of classes 
and if necessary, is eligible to participate in the add and/or drop program. 

It is felt that through this method of student schedule distribution there is 
an incentive for the student to pay early in order that his schedule of classes 
may be reviewed by Mm several days prior to the beginning of classes. 

Second, the Fiscal Office upon recej.vlng the student's fees forwards 
to the Registrar the original copy of the student* s schedule of classes. The 
Registrar now has valid and official notification that the student has paid 
assessed fees and is considered properly registered for the inco m i n g semester. 
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DELilED BBGISTRATTON 



Students vho do not register during pre-registration are able to ac- 
complish this during the delayed registration, liie delayed registration 
period is conducted for five days prior to the opening of the semester, liie 
proced\ire for academic counseling uith the student is the same during this 
period as in pre-registration. After visiting with the academic counselor, 
the student then submits his course requests at a central office. At this 
central point, data for housing, fees, and course requests are collected in 
the same manner as in pre-registration. The major difference between pre- 
registration and delayed registration lies in the distribution of the stu- 
dent* s schedule of classes. 

Each student is inf ormed at the time he turns in his course request 
packet that he must return to this central point the next day to get a fee 
assessment. Upon paying the assessed feejs, a schedule of classes and paid 
fee receipt are given to the student. !Hie Fiscal Office then forwards to 
the Registrar* s Office the student* s original schedule of classes. No mail- 
ing occurs during the delayed registration. 

The student* s course request is sent to the Computer Center each 
night during delayed registration and processed in the same manner as dur- 
ing pre-registration. !Ihe final registration period is conducted the first 
five days of classes and is referred to as late registration. Ihe procedure 
for registering during late registration is the same as for delayed registra- 
tion. Students who participate in late registration are penalized with a 
I4.OO late fee. 



SCHEDULE REVISIONS 

In some cases after the student receives a schedule of classes var- 
ious revisions need to be made in his registration. These revisions (adds 





and/or drops) are necessary because of failing needed prerequisites, changes 
of major, overloading of courses, and student work schedules. Schedule re- 
visions are honored five days prior to the beginning of classes. It the end 
of the fifth class day adds are terminated but drops are accepted until the 
twelfth class day. 

"The student who needs schedule revisions returns to the academic ad- 
visor to make his requests. Upon approval of the advisor the student then 
presents his schedule revision request on a data card (Figure IVIIl) and his 
current schedule of classes at a central office. At this central point, a 
check is made to see if the student has a drop/add authorization data card 
(Figure ZJX) in the files. Urop/add authorization cards are found in the 
files only if the student has previously paid the assessed registration fees. 

the drop/add authorization card is present, the student then sutmits his 
revision request. At this same time the words SCHEDULE IN HEViSION are 
stamped on the student* s copy of his current schedule of classes. The student 
is then told to return the next day to obtain his revised schedule of classes 
(Figure IX). 



me drop/ add authorization data card is a card that is produced at 
the same time that a student* s schedule (original or revised) is printed by 
the computer . It include? the student* s name and schedule sequence number 
and is the key to permit any schedule revision request into the computer. At 
the time the student pays his fees to the Fiscal Office, this diop/add author- 
ization card is sent to the Registrar* s Office along with the s tudent* s schedule 
of classes. When the student comes to the central office for a schedule revi- 
sion, this drop/idd authorization is sent to the computer to permit a schedule 
revision to take place. 

Each night card packets consisting of a drop/add authorization card. 
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data cards for coiirses to be added and/or dropped, and the drop/add request 
card are sent to the Computer Center for processing. 

The next day the student obtains the revised schedule at uhich time 
he my 'it surrender his old schedule of classes. The Registrar’ s Office receives 
a copy of the revised schedule which replaces the old schedule in his files. 

!Ihe student and the Registrar’s Office have a current record showing all re- 
visions that have occurred. Also each night a new drop/add authorization 
card is prepared and returned to the Registrar’ s Office for future revisions 
which might be requested. 

COMPCTER ASSK2JMENT 

Bie process used to revise a schedule is essentially the same as that 
of the initial scheduling process (Section IV, Schedule Construction). The 
major difference is that efforts are made to leave the student in the sections 
he intends to keep while adding new ones. 

The schedule number read in on the drop/add authorization is used to 
find the student’s old schedule. Any drops are perfomed and a new scheduling 
attempt is made using the courses the student kept plus added courses. If the 
adds will not fit in the existing schedule, the student is completely resched- 
uled. In the event that a conflict exists, none of the adds are honored and 
the student’s old schedule, less the drops which he requested, is returned to 
him. 

No fee changes are made at this time. If the schedule revision ne- 
cessitates a fee change, the student will receive a supplemental fee state- 
ment at the conclusion of the drop/add period. 
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This section is provided to present information relative to actual 
experience with the registration system that has been described. The sys- 
tem was utilized to register the student body at Texas ii&M University for 
the Spring Semester 1969 • 



CALENDAR OF EVENTS 

PRE-REGISTRATION 

The pre— registration phase was initiated on November 4> 1968 and 
was closed on December 6, 1968. During this period the students reported to 
their major departments for counseling and to obtain a course request. The 
individual departments were allowed to handle this work in the manner they 
preferred. Some scheduled students by rank (seniors first, juniors second, 
etc.) or alphabetically. Some used a first come, first served policy. 
SIMULATED SCHEDULING 

One of the advantages of the pre-registration system is to simulate 
the registration based on a sample of the student course requests. This 
is done by feeding the student course requests to the computer and preparing 
a schedule. Since no schedules are printed and mailed, it is possible to 
change various aspects of the system. This provides the opportunity to in- 
crease sections, delete courses, or to take other measures that might be de- 
sired. 

A total of 5377 student requests were used for the simulation run. 

TTiis provided some useful information, but it was found to be too small a 
sample. It would have been more useful If approximately 70^ of the student 
requests were obtained before the simulation run was made. 

SCHEDULE CONSTRUCTION 

The first schedules were printed on November 24? 1968. At this time 
a total of 5003 schedules were prepared for mailing to the students. Sched- 
liling runs were then madt tbout once a week. A total of 10,487 students were 
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scheduled during the pre-registration period. 
FEE COLLECTION 



A fee parent dea dlin e of Janusiiy 6, 1969 was established for the 
students in the pre— registration phase. Some students paid their fees immed- 
iately upon receipt of their bills and others waited until the last moment. 

^ January 15, 1969 a total of 7,300 students had paid their fees and had re- 
ceived their schedules. 

One com^^aint by the students was the fee payment deadline was too 
early and caused a financial hardship. This complaint was probably justi- 
fied and the date will be later on future registrations. Time must be al- 
lowed, however, to receive payments and to return the schedules to the stu- 
dents by mail prior to initiating the late registration period. 

REGISTRATION DATA 

!flie following infoimation indicates the experience of the registra- 
tion activity. 

A total of 12,852 course requests were processed to register 11,839 
students. The multiple runs on some requests were due to either errors de- 
tected by the edit programs or schedule rejects. !Ihe 890 rejects (approxi- 
mately 1 %) were due to one of three reasons: 



(1) Lunch hour conflicts 364 

(2) Hour conflicts 339 

(3) Closed sections 187 



The reject rate is expected to drop as more exjjerience is obtained. 
For the first v.imc some feed-back is available as to schedule problems en- 
countered by -mall groups of students. 

Ihe schedule revision (drop/add) portion of tne system revised 5,128 
students' schsdules. Of these schedules, only ll.lljK were completely repro— 
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gramned. Approximately 5^ of the students’ schedules were rejected during 
this process but these students retained their original schedules^ less 8Uiy 
courses idiich they dropped* 

Ihe perfo r m an ce of the computer system on the whole has lived up to 
our expectations. Future work, however, will continue to be done on it to 
make needed improvements. 



CONCLUSIONS 

!Hie following conclusions were made as a result of the experience 
with the automated registration system. 

(1) Ihe system was very effective in increasing the ability to 
provide students with the desired courses. Ihe pre-registra- 
tion provides an excellent planning tool and numerous sched- 
ule changes were made to facilitate the overall scheduling 
process. 

(2) A much better student counseling program resulted from the 
system. Each student had to sit down with his advisor and 
review his program and progress before securing approval to 
request specific courses. 

(3) The overall student record and reporting system was improved 
greatly as a result of this system. Student academic class- 
ifications, courses of study, instructors' class rosters, add 
and/or drop updater, and fee accounting records were placed 
in an accurate and manageable order due to various require- 
ments of the system. Ihe student credit hour report to the 
Coordinating Board was produced instantaneously after the 
twelfth class day as a result of the excellent computer re- 
cords established from the automated registration system. 

(4) 5he manual effort and time required to complete the registra- 
tion piocess was greatly reduced for both faculty and staff. 

(5) Ihe student acceptance of the system was generally good. 

They were very pleased with the ease with which their reg- 
istration could be completed. !Ihe major disadvantages from 
the student's viewpoint was the lack of ability to select 
individual professors and specific course times. !Hiey real- • 
ized, however, that it is not possible to accommodate spe- 
cific requests for all students and in general they seemed 

to feel that the system was fair to all concerned. 
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RBCOMMENDATIONS 



Ohe following recommendations are sulmitted for those colleges and 
amiversities idiich might be considering the implementation of an automated 
registration system. 

(1) Secure top level administrative support for implementing 
the system. Since many changes will have to be made in 
existing procedures, it is vital chat a strong administra- 
tive committment to the system be obtained. 

(2) Allow sufficient time for planning and implementing the 
■y*‘Cem. This may require as much >as two years. Good 
planning of every phase is vital, 

(3) Be sure that a strong systems capability exists and that 
the necessary computer facilities are available. 

(4) A computerized student record system is a vital aspect of 
a successful automated registration system. If such a 
system does not exist, it is recommended that it be devel- 
oped as a first step in the automated process. 

(5) A good system for publication of information relative to 
"toe system should be developed. All persons concerned 
(student, faculty, administration) should be advised of 
the system and educated to its procedures. 
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Bie programs comprising the sectionizing system are vritten in 
CX)B0L with the exception of a few assembly language subroutines which 
perfozm logical operations on binary vectors. Several of the programs take 
advantage of the SORT verb implemented for the 360 COBOL and a direct access 
file is used. 

The system at present requires 240 thousand bytes of memory and 



enough devices to service 5 sequential data sets and one direct access data 
set. However, some of these resource requirements are due to the ways in 
^ch features particular to ASM, such as the print and fee calculation 
routines, were designed. A minimal hardware requirement would probably be 
on the order of 200K bytes and 5 sequential data sets. 



